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method involving reduction to said amino-containing group, saiu 
ted under conditions such that the group Ri 1 is not split off. The term "known" 
indicates a method in actual use or described in the literature on the subject. 

It should be noted that the compounds I above consist of the compounds XV 
above and those derivatives of the compounds XV above in which the protective group 
on the hydroxy substituent in the 4-position has been split off; this splitting off is 
effected, according to the invention, in that the end product of the process of the inven- 
tion is subjected to acid hydrolysis or reduction with hydrogen in the presence of a 
palladium catalyst or with an alkali metal in liquid ammonia. 

[Pries 4s. 6d.\ 
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COMPLETE SPECIFICATION 

Improvements in or relating to Indole Derivatives Substituted 

in the 4-Position 

We, Sandoz Lm, of Lichtstrasse 35, Basle, Switzerland, a Swiss Body Cor- 
porate! d° hereby declare the invention, for which we pray that a patent may b panted 
io us, and the method by which it is to be performed, to be particularly described in 

and by the following statement : — :„j„i» tht-W salts 5 

5 The present invention relates to novel compounds of the indole series, their salts 5 

and processes for their manufacture. .... . _ i i a T 

The present invention provides indole derivatives having the general formica I 
shown in die accompanying diagrammatic drawings, wherein R. designates a £yd^en 
atom or an aralkyl group containing from 7 to 10 carbon «™ 
10 nates a hydrogen atom or an alkyl group containing from 1 to 6 carbon atoms^ inc lusive 

10 or an aralkyl group containing from 7 to 10 carbon atoms inclusive each o R, and 

R, designates a hydrogen atom or an alkyl group containing from 1 to 6 carbon atoms 
inclusive and A designates an alkylene group containing at most 3 carbon b ™, with 
the proviso that R, to R, need not be dissimilar, and with the further proviso that A 
15 and R 2 together must contain at least 2 carbon atoms when R 3 and R, each signify an 

alkyl |{£ u P resent invemion also p r0 vides indole derivatives having the general formula 
XV shown in the accompanying diagrammatic drawings, wherein R> designates an 
aralkyl group containing from 7 to 10 carbon atoms inclusive, and A, K c , K : , ana k ; 
90 have the above meaning. . c . , , . . 

2 The present invention also provides a process for the production of indole deriva- 

tives having the general formula XV shown in the accompanying diagrammatic draw- 
ings which process is characterized in that an organic radical containing a nitrogen atom 
and capable of being converted bv a method involving reduction into an amino-contain- 
9S inc eroup having the general formula XVI shown in the accompanying diagrammatic 

drawings wherein A, R, and R, have the above meaning, is introduced into the 3- 
position of a compound having the general formula XIII shown in the accompanying 
diagrammatic drawings, wherein R, 1 and R 2 have the above meaning, in known manner 
for substituting the 3-position of indoles and said organic radical is converted by a 
30 method involving reduction to said amino-containing group, said reduction being ertcc- 30 

ted under conditions such that the group R^ is not split off. The term known 
indicates a method in actual use or described in the literature on the subject. 

It should be noted that the compounds I above consist of the compounds XV 
above and those derivatives of the compounds XV above in which the protective group 
on the hydroxv substituent in the 4-position has been split off; this splitting off is 35 
effected, according to the invention, in that the end product of the process of the inven- 
tion is subjected to acid hydrolysis or reduction with hydrogen in the presence of a 
palladium catalyst or with an alkali metal in liquid ammonia. 

[Pric4 4s. 6d.\ 
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For the production of those of the compounds I above which are substituted in the 
1-position with an alkyl (C, to C (1 ) or aralkyl (C r to C l0 ) group, starting materials may 
be used which already contain the required substituent. However, it is fully within the 
scope of the present invention to introduce said substituent in the 1 -position (i.e. the 
5 radical an alkyi group containing 1 to 6 carbon atoms or an aralkyl group) at any 

stage during the process for producing the compounds I above. It should be noted that 
all the methods given below for producing the compounds XV above are suitable for 
producing materials which are unsubstituted in the 1-position. 

It should be noted that the use of the benzyl group as a protective grouping for 
10 the hydroxy substituent in the 4-position of the starting materials and intermediate 

compounds is preferred in the process of the invention; however, it is fully within the 
scope of the present invention to use any alkyl or aralkyl radical as a protective group- 
ing, e.g. a benzhydryl radical, the only condition being that the alkyl or aralkyl group 
must be capable of being relatively easily split off subsequently; otherwise, however, it 
15 will be appreciated that the nature of the protective grouping, e.g. whether it is an 15 

alkyl or an aralkyl group or how many carbon atoms it contains, is of no significance as 
us function is purely that of protecting the hydroxy function in the 4-position. 

The process of the present invention may be carried out by a first method which is 
characterized in that, when it is desired to produce a product wherein R. is a hydrogen 
atom, a compound of the general formula XIV shown in the accompanying diagram- 20 
matic drawings wherein R, 1 has the above meaning, is reacted with an alkyl mag- 
nesium hahde to give the corresponding substituted indole magnesium halide, the last 
mentioned material is reacted with a halogen carboxylic acid halide having the general 
formula X.— CO— A— X-. wherein X, and X, represent each a halogen atom but need 
not be dissimilar, and A is as defined above, the resulting reaction product is treated 25 
with an amine having the general formula XVII shown in the accompanying diagram- 
matic drawings, wherein R, and R, have the above significance, and the resulting 
indolyl(3)-ketone having the general formula II shown in the accompanying diagram- 
matic drawings is reduced to give a compound of the general formula III shown in the 
accompanying diagrammatic drawings, said reduction being effected under conditions 30 
such that the group R : ' is not split off. 

The process of the present invention may be carried out, furthermore, by a second 
method which is characterized in that the end product of the above process is treated 
with an alkyl halide containing 1 to 6 carbon atoms or an aralkyl halide in the presence 
ot an alkaline condensation agent so that a 1-substituted indole derivative results. 35 

The process of the present invention may be carried out, furthermore, bv a third 
method which is characterized in that a compound of the general formula XIII shown 
in the accompanying diagrammatic drawings wherein and R. have the above sig- 
nincance, is converted to the corresponding gramine compound by reaction with for- 
maldehyde and a secondary amine, said gramine is quaternized and treated with an 40 
alkali metal cyanide to give an indolyl(3)-acetonitriIe of the general formula IV shown 
in the accompanying diagrammatic drawings, the last mentioned material is saponified 
by an alkaline treatment to give the corresponding carboxylic acid, the last mentioned 
material is converted into the corresponding acid halide or azide, said halide or azide 
4!> is treated with an amine having the general formula ^CVII defined above, the resulting 

amide of the general formula V shown in the accompanying diagrammatic drawings 
wnerein K, , R.. R, and R, have the above meaning, is reduced under conditions such 
that the group R/ is not split off, to give a compound having the general formula VI 
shown in the accompanying diagrammatic drawings, wherein R/, R„, R. and R t have 
->u the above meaning. " 

In a modification of the third method above it is possible to proceed in such a wav 
that, when it is desired to produce an end product wherein A represents a methylene 
group and each of R and R, represents a hydrogen atom, the said indolvlr3}-acetoni- 
trile is reduced directly to give a compound having the general formula XVIII shown 
in the accompanying diagrammatic drawings wherein R/ and R. have the above mean- 
spfitoff reducnon bein S effected under conditions such that" the group R, 1 is not 

■ The . Present invention may also be carried out by a fourth method which is 
^naracterized in that, when it is desired to produce an end product wherein R., R 1 and 
K , represent each a hydrogen atom, a compound of the general formula XVI defined 60 
aoove is converted by reaction with formaldehyde and a secondary amine to give the 
corresponding gramine having the general formula VIII shown in the accompanying 
diagrammatic drawings, wherein R,» is as defined above, and R designates a dialkvl- 
amino group or a radical of a secondary cyclic amine, said gramine is treated with a 
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nitroalkane of the general formula H — A — N0 2 , wherein A is as denned above, in the 
presence of a proton acceptor, and the resulting nitro compound of the general formula 
J.X shown in the accompanying diagrammatic drawings wherein R," and A are as de- 
fined above, is reduced to the corresponding amine of the general formula X shown in 
the accompanying diagrammatic drawings, wherein R,' and A are as defined above, 5 
said reduction being effected under conditions such that the group R,' is not split off 
I he process of the present invention may likewise be carried out bv a fifth method 
which is characterized in that an indolyl(3)-aldehyde having die gene'ral formula XI 
shown in the accompanying diagrammatic drawings, wherein R,' and R, have the above 
meaning, is heated in the presence of a condensation agent favouring "the splitting off 10 
of water with a nitroalkane having the formuJa H-A-NO = , wherein A has the above 
significance, the resulting nitro compound having the general formula XII shown in the 
accompanying diagrammatic drawings wherein R,> and R, have the above meaning and 

rive Vf g Z J gr T? A 1 ? S f,x h T yd [° gen ? tom > is reduced 10 S'' ve a b «'c indole dfriva- 

whereL A K h H 13 V k m ^ accom Panying diagrammatic drawings 15 

condition, \£h ,k« ' e v\ ab0Ve m F an L n g> ** id reduction being effected under 

conditions such that the group R,> is not split off. 

.-ire U f Ik U bE a PP re J ciated . ^at the present invention also includes the acid addition 
salts of th e compounds hav.ng the general formula I stated above which, in accordance 
wuh the invention may be produced by salifying with an acid. Examples of adds for 20 

succinic^™. 3 v 35 f0?1<n l S : hl °[ ic i Mrobromic, sulphuric, citricf oxalic, tartaric 

succinic maleic, acetic, benzoic, hexahydrobenzoic, methanesulphonic and furnaric 

™ m- Com P° und J s °. f the fi eneral f °™«la I above are at room temperature solid 
crystalline compounds; ,n organic solvents most of them are moderately to easily Lluble 
but . n water they are only soluble with difficulty. Their salts with inorganic or organic 
acids are crystalline at room temperature and most of them are easily soluble m water 

^ssa i s^ Acetic ^zrz r ^ sasfayc^ 

^^^^^T ldehyde di,UtC SU,phuHC «*«> -suy-gi^a 

nro n ,3r^« C0 11 P0UndS ? the g en « a l formula I above have interesting pharmacodynamic 
properties when tested with animals. Examples of such pharmacodynamic Series 
are stimulation of the central sympathetic nervous system P aS evidenced b? mXiasfs 
increased blood pressure, increased temperature and blood sugar mcrease aT well as 
inhibition of intestinal activity. Further such properties are sl.|ht cabnirfe effect and 35 
mmauve inh.bmon, minimising of the sedative and cramp favouring acSf resemuie 
serotonin antagonism and favouring of spinal reflexes. 4-&vdroxy-3^2«Xi«hvtoS™ ' 
Sne torn 4 : h r dr ° x ^ '-dimethylamino-propyD-ind^le ( are Tp cSy in-" 

reserjhfe. P °' nC ° f the minimisa ti°n of undesirable side effects of 

to^JZSLS*" Spedfication No " 7 ^ ^re are mentioned tryptamines 



25 



30 



wherein R-' represents hydrogen; an aryl or substituted aryl radical, e e the radicals of 

phe„vMnd^aohth n vT hth h a,ene ^ 35 phcnyl > wS'uS sutdmted 

phenyl and naphthyl wherem lower alkyl contains 1 to 8 carbon atoms inclusive such 
as toiyi and 2-methylnaphthyl, lower-alkoxy substituted Dhenvl and nanhrhJ 

Tnd r 2 n - eXxv att °nY D h C r ain h S } " 8 T ms incl ^l s'uchS melx^en - 

nhPn„i Viw y " n 9* d 9 rl » halogen substituted phenyl and naphthvl such as chloro- 

tageously contains not more than fifteen carbon atoms- 



45 



50 



55 



10 



15 



20 



25 



942,548 



n is zero or an integer from one to four and Z represents a primary, secondary or 
tertiary amino «gg- there {$ daimed . process for the preparation of 

eihvlSJStes^S «W addition salts thereof which includes the step 
fnHn P^lvoxvlamide or a 3-indoleglycolamide with lithium aluminium hydride. Further, 
n Sta Srfation No. 744,774 there is described and claimed a process for 

he orenarS and salls thercof * he St ? 

^SS^o X^J^ a (benzyloxy-3.indole).alkyiamine having the formula 




wherein X is phenyl, halophcnyl, lower alkoxyphenyl or lower alkylphcnyl, 

Tif hydrogen phenyl, halophenyl, loyer alkoxyphenyl or lower alky phenyl, 
R> and R, are the same or different and represent hydrogen or lower alkyl, 
n is zero or one, and 
Z represents the amino radical 



— N< 



wherein R, is hydrogen, alkyl, cycloalkyl, phenyl or aralkyl and 

R, is alkyl, cycloalkyl, phenyl or aralkyl, and . morin . rn 

R and R. taken together with the nitrogen also are 5 and 6 atom mono-hetero 
cyclic amino radicals, and the terms lower alkyl and lower alkoxy refer to radicals con- 
taining 1 to 8 carbon atoms inclusive. nrnr(icc 
Also, in Patent Specification No. 744,773, there is described and claimed a process 
for the preparation of (benzyloxy-3-indole)-alkylamines and salts thereof > comprising 
the step of reducing the carbonyl group of a (tenzyloxy-3^^ 
methylene group, while in the Patent Specification No. 807, 876 there is described and 
claimed a process for the manufacture of indole compounds of the formula: 
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30 



wherein the ring A may optionally be substituted by halogen, alkyl radicals containing 
not more than 4 carbon atoms, alkoxy radicals containing not more than 4 carbon atoms 
or aralkoxy radicals and . A 

wherein R stands for hydrogen or for an alkyl radical containing not more than 4 
carbon atoms, and the salts thereof, which comprises reducing compounds of the 
formula : 



30 : \ 



wherein A and R have the meaning stated above, by means of lithium aluminium 
35 hydride as reducing agent. ... 

It will be noticed that the compounds of the present invention all contain a 
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hydroxy, alkoxy or aralkoxy group in the 4-position of the indole nucleus and it is this 
feature which gives them the property of stimulating spinal reflexes. None of the com- 
pounds of the formula I were known hitherto nor was it known that any significance 
was attached to the presence of a 4-hydroxy, 4-alkoxy or 4-aralkoxy group in 3-amino- 
5 alkyl-indole derivatives. . . . 

In the following Examples, which illustrate the invention but in no way limit it, 
all temperatures arc stated in degrees Centigrade; the melting points are uncorrected. 

Example 1: 
4-benzyloxy-3-(2 l -dimethylaminopropyi)-indole. 

10 4.S g of magnesium filings, 14.5 cc (34 g) of methyl iodide and 300 cc of absolute 

ether are converted into the Grignard salt and subsequently, while stirring at room 
temperature, a solution of 22.3 g of 4-benzyloxy-indole in 250 cc of absolute ether is 
added dropwise. Heating to the boil for 1 and a half hours is effected, the material is 
cooled to 0°, a solution of 25.4 g of «-chloro-propionyi chloride in 200 cc of absolute 

15 ether is added dropwise at that temperature and stirring for 30 minutes at 0° and for 2 15 

hours at room temperature is effected. Without isolating the resulting 4-benzyloxy-3-(a- 
chloro-propionyl)-indole, 150 cc of a 33i% alcoholic dimethylaminc solution are added 
at 0° while stirring, the material is left to stand over night and thereafter 250 cc of a 
20% ammonium chloride solution is added while cooling. After the entire precipitate 

20 has dissolved, the material is shaken out between chloroform and N-tartaric acid solu- 20 
tion and the free base which has been obtained from the tartaric acid solution in known 
manner, is taken up in chloroform. After drying and evaporation of the chloroform, the 
crude 4 - benzyloxy - 3 - (« - dimethylamino - propionyl) - indole is crystallized from 
ethyl acetate and then from acetone. The material is present in the form of druses mclt- 

25 ing at 149 — 152° after crystallization from acetone. 25 

Keller's colour reaction : blue. 
Van Urk's colour reaction : negative. 

A solution of 2.27 g of 4-benzyloxy-3-(a-dimethylamino-propionyl)-indole in 140 
cc of absolute dioxane is added dropwise to a boiling solution of 2.8 g of lithium 
30 aluminium hydride and 60 cc of absolute dioxane and the resulting mixture is heated 30 
to the boil for 36 hours. Subsequently decomposition is effected while cooling with ice 
first with 25 cc of methanol and then with 40 cc of saturated sodium sulphate solution. 
The precipitate is filtered off with suction, washed with chloroform, the filtrate is 
evaporated and the crude product is chromatographed on 50 times its weight of 
35 aluminium oxide. The required end product is eluted from the column with absolute 35 

benzene free from alcohol. The material is recrystallizcd from benzene/petroleum ether 
and has a melting point of 126 c . 

Keller's colour reaction : green. 

Van Urk's colour reaction : blue with a violet tinge. 

40 Example 2: 40 

4-hydroxy-3-(2 l -dimethylamino-propyl)-indolc. 
First 4-benzyloxy-3-(2 1 -dimethylamino-propyl)-indole is produced as described in 
the preceding example. A solution of 480 mg of that material in 40 cc of methanol is 
shaken with 300 mg of a catalyst containing 5i% of palladium on an aluminium oxide 
45 carrier in an atmosphere of hydrogen until no more of the last mentioned material is 45 

taken up. The catalyst is filtered off with suction, the methanol is distilled off and the 
residue is crystallized from ethyl acetate; 4-hydroxy-3-(2 , -dimethyIamino-propyl'- 
indole forms rhombic plates having a melting point of 138 — 139°. 
Keller's colour reaction : grey blue. 
50 Van Urk's colour reaction: bluish dark green, after standing over night becoming 50 

violet. 

Example 3 : 
4-benzyloxy-3-(3 , -dimethylamino-propyl)-indole. 
Using the same method as described in Example 1, starting with 4-benzyIoxy- 
55 indole and /?-chloro-propionyl chloride there is produced 4-benzyloxy-3-(/?-chloro- 55 

propionyl)-indole and the last mentioned material is converted by reaction with di- 
methylamine into 4-benzyloxy-3-(/3-dimethylamino-propionyl)-indole; the last men- 
tioned material, after recrystallization from acetone, is present in the form of dice 
having a melting point of 131 — 132°. 
60 Keller's colour reaction : dark blue. 60 
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Van Urk's colour reaction : light blue with a violet tinge. 

By reduction with lithium aluminium hydride the required material is obtained 
which forms prisms and needles having a melting point of 84 — 86° after recrystalliza- 
tion from benzene/petroleum ether. 
5 Keller's colour reaction : brown green. 5 

Van Urk's colour reaction : blue. 

Example 4: 
4-hyd roxy- 3 -(3 1 -dimcthylam ino-propy l)-indole. 
First, using the method described in the preceding Example, 4-benzyloxy-3-(3 1 - 
10 dimethylamino-propyl)-indole is produced which is present in the form of prisms and 10 

needles having a melting point of 84 — 86° after recrystallization from benzene/ 
petroleum ether. 

662 mg of the last mentioned indole, 400 mg of a catalyst containing 5 °i> of pal- 
ladium on an aluminium oxide carrier are shaken in 50 cc of methanol with hydrogen 
15 until the hydrogen uptake is complete. The catalyst is filtered off with suction, the 15 

methanol is distilled off and the residue is recrystallized from methanol/chloroform; 
the required product has a melting point of 196 — 199°. 

Keller's colour reaction: first dirty green, then blue. 

Van Urk's colour reaction : blue violet. 

20 Example 5: 20 

l-methyl-3-(2 1 -dimethylamino-ethyl)-4-benzyloxy-indole. 
First 4-benzyloxy-indolyl-magnesium bromide is reacted with the acid chloride of 
chloracetic acid as described in Example 1 and Example 3, the resulting reaction pro- 
duct is treated with dimethylamine and reduced with lithium aluminium hydride. 3-C2 1 - 
25 dimethylamino-ethyl)-4-benzyloxy-indole crystallizes out from ether/pctrolcum ether 25 

in prisms having a melting point of 119 — 121°. 
Keller's colour reaction : olive brown. 
Van Urk's colour reaction : blue. 

To a solution of potassium amide in liquid ammonia, produced from 165 mg of 
30 potassium, 900 mg of 3-(2 l -dimethylamino-ethyl)-4-benzyloxy-indoIe are added, stir- 30 

ring at - 60° is effected for 30 minutes, 650 mg of methyl iodide are added and 
evaporation of the ammonia is effected after a further 15 minutes. The residue is shaken 
out between water and chloroform, the chloroform layer is separated and the chloro- 
form evaporated. The resulting crude product is chromatographed on a column of 
35 aluminium oxide, l-methyl-3-(2 l -dimethylamino-ethyl)-4-bcnzyloxy-indole being 35 

washed into the filtrate with benzene. Said substance crystallizes from ether/petroleum 
ether in the form of rodlets having a melting point of 62 — 67°. 
Keller's colour reaction : greenish, then pale brown. 
Van Urk's colour reaction : pale brown. 

40 Example 6: 40 

l-methyl-3-(2 1 -dimcthylamino-ethyl)-4-hydroxy-indole and its 
oxylate (1 mol. of acid : 1 mol. of base). 
As described in the preceding Example there is first produced l-mcthyl-3-(2 : - 
dimethylamino-ethyl}-4-benzyloxy-indole which, after recrystallization from ether/ 
45 petroleum ether, is present in the form of rodlets having a melting point of 62 — 67°. 45 

1.92 g of the last mentioned indole are dissolved in 15 cc of methanol and shaken 
with 500 mg of a palladium catalyst on an aluminium oxide carrier and hydrogen until 
no more hydrogen is absorbed. Thereupon the catalyst is filtered off and the solvent is 
evaporated. l-methyl-3-(2 1 -dimethylamino-ethyl)-4-hydroxy-indoIe crystallizes from 
50 methanol/ether in the form of irregular plates having a melting point of 125 — 127°. 50 

Keller's colour reaction: grey. 
Van Urk's colour reaction : green. 

The oxylate of the last mentioned indole (1 mol. of acid : 1 mol. of base) forms 
aggregates of needles having a melting point of 166— 167 c after recrystallization from 
55 methanol. 55 

Example 7: 

l-benzyl-3-(2 , -dimcthylamino-ethyl)-4-benzyloxy-indolc. 
To a solution of potassium amide (produced from 1 g of potassium) in liquid 
ammonia there are added 3.3 g of 3-(2 , -dimethylamino-cthyl)-4-benzyloxy-indole, stir- 
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ring for 30 minutes at -60° is effected, 2.1 g of benzyl bromide are then added and 
evaporation of the ammonia is effected after a further 30 minutes. The residue is shaken 
out between water and chloroform, the chloroform phase is dried oyer sodium sulphate, 
evaporated and the residue chromatographed on a column of aluminium oxide; tne re- 

5 quired 1 - benzyl - 3 - (2 1 - dimethylamino - ethyl) - 4 - benzyloxy - indole is washed 

into the filtrate by means of benzene containing 0.1)% of ethanol. The last mentioned 
indole forms needles having a melting point of 87—88° after recrystallization from 
benzene/petroleum ether. 

Keller's colour reaction : greenish, then becoming pale brown. 

10 Van Urk's colour reaction: brown. 

Example 8: 

l-benzyl-3-{2 1 -dimethylamino-ethyl)-4-hydroxy-indole. 
As described in the preceding Example there is first produced l-benzyM-^ 1 - 
dimethylamino-ethyl)-4-benzyloxy-indole which forms needles having a melting point 
15 of 87 — 88° after recrystallization from benzene/petroleum ether. 15 

A solution of 2 g of l-benzyl-3-(2 , -dimethylamino-ethyl)-4-benzyloxy-mdole in 
30 cc of methanol is shaken with 0.7 g of a palladium catalyst on an aluminium oxide 
carrier and hydrogen until hydrogen is no longer absorbed, filtration and evaporation of 
the filtrate to dryness are then effected. The residue is crystallized from benzene giving 
20 aggregates of compact prisms. The material, 1 - benzyl - 3 - (2 1 - dimethylamino - 20 
ethyl) - 4 - hydroxy - indole, melts at 112 — 118°. 
Keller's colour reaction : olive green. 
Van Urk's colour reaction : faint, greenish blue. 

Example 9:- 

•25 l-ethyl-3-(2 , -dimethylamino-ethyl)-4-benzyloxy-indole. 25 

5.88 g of 3 - (2 l - dimethylamino - ethyl) - 4 - benzyloxy - indole are added to a 
solution of sodium amide in liquid ammonia (produced from 550 mg of sodium) and 
stirring is effected for a further 45 minutes (approximately) at -60°. A solution of 
3.28 g of ethyl iodide in 50 cc of absolute ether is then added and the ammonia is 
30 evaporated after a further 3 hours. The residue is dissolved in ether, filtered through 30 

talc, the ether evaporated and the residue of the ether solution chromatographed on a 
column of aluminium oxide by means of benzene. The resulting oily 1 - ethyl - 3 - (2 1 - 
dimethylamino-ethyl)-4-benzyloxy-indole crystallizes on standing in the form of plates 
and compact prisms. The melting point of l-ethyl-3-(2 , -dimethylamino-ethyl)-4- 
35 benzyloxy-indole which had solidified from its original oily consistency, is 43 — 45°. 35 

Keller's colour reaction : brownish. 
Van Urk's colour reaction : pale pink. 

Example 10: 
l-cthyl-3-(2 1 -dimethylamino-ethyl)-4-hydroxy-indoIe. 
40 The end product of the last Example is first produced in the manner described 40 

therein. The compound consists of an oil which crystallizes on standing as plates and 
compact prisms having a melting point of 43 — 45°. 

A solution of 3.66 g of the last mentioned indole in 100 cc of methanol is shaken 
with hydrogen and 3 g of palladium catalyst on an aluminium oxide carrier until the 
45 theoretically required amount of hydrogen has been taken up. Filtering is effected, 45 

evaporation of the filtrate to dryness and chromatography of the residue on a column 
of aluminium oxide by means of chloroform are carried out. 1 - ethyl - 3 - (2 l - 
dimethylamino - ethyl) - 4 - hydroxy - indole is recrystallized from benzene/petroleum 
ether in the form of rhombic plates having a melting point of 105 — 107°. 
50 Keller's colour reaction : dark grey. 50 

Van Urk's colour reaction: emerald green. 

Example 1 1 : 
3-(2 l -methylamino-ethyl)4-benzyloxy-indole 
5.8 of 4-benzyIoxy-indolyl(3) acetonitrile are boiled at reflux with 12 g of potas- 
55 sium hydroxide in 36 cc of ethanol and 28 cc of water for 15 hours. Thereafter 15 cc 55 

of glacial acetic acid and 150 cc of water are added and the precipitated 4-benzyloxy- 
indolyl(3) acetic acid is filtered off. Upon recrystallization from aqueous methanol the 
material is present in the form of prisms and plates of a melting point of 186 — 189°. 
1.76 g of 4-benzyloxy-indolyl(3) acetic acid are stirred while cooling with ice with 
60 1.48 g of phosphorus pentachloride in 50 cc of ether until everything has become dis- 60 
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solved; thereafter a mixture of 5 cc of methylamine and 10 cc of ether is added drop- 
wise and the resulting material is shaken out between water and chloroform. On 
evaporation of the chloroform there remains 4-benzyloxy-indolyl(3)-acetic acid mono- 
ethylamide which crystallizes from benzene in the form of hexagonal plates having a 

5 melting point 150 — 153°. 5 

To a solution of 1.55 g of 4-benzyloxy-indolyl(3) acetic acid monomethylamide in 
40 cc of tetrahydrofuran there is added dropwise a solution of 1.35 g of lithium 
aluminium hydride in 40 cc of tetrahydrofuran, stirring for 17 hours at a bath tem- 
perature of 42° is effected, decomposition with methanol and a saturated sodium 

10 sulphate solution is carried out, filtering and shaking out of the filtrate between ether 10 

and tartaric acid solution are effected. 3-(2 , -methylamino-ethyl)-4-benzyIoxy-indole is 
freed and isolated from the tartaric acid solution; it crystallizes from ether in compact 
quadrilateral plates having a melting point of 105 — 106°. 
Keller's colour reaction : olive brown. 

15 Van Urk's colour reaction : blue. 15 

Example 12: 

3-(2 1 -methylamino-ethyl)-4-hydroxy-indole and its oxalate 
(2 mol. of base : 1 mol. of acid). 
The end product of the preceding Example is first produced in the manner de- 
scribed therein; compact quadrilateral plates having a melting point of 105 — 106° 20 
after recrystallization from ether. 

A solution of said indole in 10 cc of methanol is shaken with 150 mg of a palladium 
catalyst on an aluminium oxide carrier and hydrogen until hydrogen is no longer taken 
up, filtering is effected, the filtrate is evaporated to dryness and the resulting 3-(2*- 
25 methylamino-ethyl)-4-hydroxy-indole, which does not crystallize, is convened into the 25 

oxalate (2 mol. of base : 1 mol. of acid) which has a melting point of 150 — 152°. 
Keller's colour reaction : olive green, becoming grey. 
Van Urk's colour reaction : blue. 

Example 13: 

3-(2 l -ethylamino-ethyl)-4-benzyloxy-indole. 30 
Using the method of Example 11, 4-benzyloxy-indolyl(3) acetonitrile is saponi- 
fied to give 4-benzyloxy-indolyi(3) acetic acid and the last mentioned material is con- 
verted to give 4-benzyloxy-indolyI(3) acetic acid monoethylamide by using mono- 
ethylamine instead of monoethylamine as in Example 11. Said amide is recrystallized 
35 from benzene in the form of sloping prisms having a melting point of 155 — 156°. 35 

4-benzyloxy-indolyl(3) acetic acid monoethylamide is reduced thereafter in accor- 
dance with Example 11 by means of lithium aluminium hydride to give 3-(2*-ethyl- 
amino-cthyl)-4-benzyIoxy-indole. The last mentioned material forms needles having a 
melting point of 97 — 100° after recrystallization from ether. 
40 Keller's colour reaction : olive brown. 40 

Van Urk's colour reaction : blue. 

Example 14: 
3-(2 , -ethyIamino-ethyl)-4-hydroxy-indole 
and its oxalate (2 mcl. of base : 1 mol. of acid). 
45 . 3 - (2' - ethylamino - ethyl) - 4 - benzyloxy - indole is first produced as described 45 

in the preceding Example; it is then debenzylated as described in Example 12. It was 
not possible to crystallize the base. 

The oxalate (2 mol. of base : 1 mol. of acid), after recrystallization from 
mcthanol/acctone, forms small prisms and plates having a melting point of 218—222°. 
50 Keller's colour reaction : olive green, becoming grey. 50 

Van Urk's colour reaction : blue. 



55 



Example 15: 

l-;z-butyl-3-(2 , -aminoethyl)-4-benzyloxy-indoic and its 
oxalate (1 mol. of base : 1 mol. of acid). 
To a suspension of 2.00 g of sodium hydride in 200 cc of toluene there is added a 55 
warm solution of 15 g of 4-benzyloxy-indole in a mixture of 75 cc of toluene and 10 cc 
of dimethyl formamide, the addition being effected while stirring and in an atmosphere 
of nitrogen. Stirring is effected for 1 and a half hours at room temperature, subse- 
quently 10.5 g of n-butyl bromide are added dropwise and the resulting mixture is 
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kept for 20 hours at 60°. Excess sodium hydride is destroyed by adding 
precipitated sodium bromide is filtered off, the filtrate is cva P or H ace ^^ 
chromatographed with chloroform on a column of aluminium oxide The resulting oily 
l-n-butyl-4-benzyloxy-indole solidifies in a refrigerator at + 5°. It has a boiling point 
5 0 f 170— 175°/0.1 mm of Hg. 

Keller's colour reaction : dark olive green. 

Van Urk's colour reaction: red violet. t 

^ t o *>9 4 g of a 33% ethanolic dimethylamine solution is added dropwisc to 

a solution of 13.26 g of l-*-butyl-4-benzyloxy-indole in 80 cc of glacial acetic acid and 
10 60 cc of ethanol and then, at 0°, a mixture of 4.4 g of 381% formaldehyde solution and 

10 cc of glacial acetic acid is added. The material is left to stand at room temperature 
for 15 hours, the material is diluted with 1 litre of water, this material is strongly 
acidified with IN hydrochloric acid solution and filtration through talc is ettectea. 
Subsequently, while cooling, the material is made alkaline with 40% sodium hydroxide 
15 solution and extraction with chloroform is effected. The chloroform extracts are dried 

over sodium carbonate, evaporated and the residue is chromatographed with chloro- 
form on a column of aluminium oxide. . . 

13.74 g of the resulting 1 - n - butyl - 4 - benzyloxy - gramme are dissolved in 
200 cc of ether and run dropwise into 250 cc of methyl iodide at 0 — 5°; stirring is 
20 effected for 1 hour at that temperature and the material is left to stand in a refrigerator 
at +5° for 60 hours. Subsequently the material is evaporated to dryness at 40 in a 
vacuum and is dried for a further 3 hours at that temperature in a high vacuum. To 
the resulting l-n-butyl-4-benzyloxy-gramine iodomethylate there are added 18 g of 
sodium cyanide and 350 cc of water and the resulting mixture is heated for 18 hours 
25 while stirring to 80°. Extraction with chloroform is effected, the chloroform solution is 

dried over sodium carbonate, evaporation is effected and the resulting residue is chro- 
matographed with benzene on a column of aluminium oxide. After recrystallization from 
benzene/petroleum ether the resulting l-w-butyl-4-benzyloxy-indolyl(3) acetonitnle 
melts at 67—69°. 
30 Keller's colour reaction : brown. 

Van Urk's colour reaction : negative. t 
A solution of 5.6 g of l-*-butyl-4-benzyloxy-indolyl(3) acetonitnle in 175 cc ot 
ether is added while stirring and in an atmosphere of nitrogen to a boiling solution of 
34 g of lithium aluminium hydride in 175 cc of ether and. the resulting mixture is 
35 heated to the boil for 1 and a half hours. Thereafter the resulting complex and excess 
lithium aluminium hydride are decomposed with methanol and saturated sodium sul- 
phate solution, filtering is effected, the filter paper is washed with ether and the filtrate 
and washings are extracted with tartaric acid. The acid solution is then made alkaline 
with dilute sodium hydroxide solution while cooling with ice, extraction by quickly 
40 shaking out with ether on several occasions is effected, the united ether extracts arc 

dried over sodium sulphate and the ether is evaporated off. The remaining crude pro- 
duct is chromatographed on a column of aluminium oxide, l-«-butyl-3-(2 , -aminoethyl}- 
4-benzyloxy-indole being eluted into the filtrate with benzene containing 1??:'. of 
methanol. 

45 4.266 g of the resulting pure indole are dissolved in 20 cc of ethanol and this 

solution is added to a solution of 1.43 g of oxalic acid in 15 cc of ethanol. The resulting 
1 - n - butyl - 3 - (2 1 - aminoethyl) - 4 - benzyloxy - indole oxalate (1 mol. of base : 
1 mol. of acid) crystallizes out in the form of druses having a melting point of 180 — 
182°. 

50 Keller's colour reaction : yellow brown. 

Van Urk's colour reaction: negative. 

Example 16: 
1 -«-butyl-3 -(2 1 -aminoethy l)-4-hydroxy-indole 
and its oxalate (2 mol. of base : 1 mol. of acid). 
55 6.988 g of 4 - benzyloxy - indolyl(3) acetonitrile, 800 mg of sodium hydride, 80 

cc of toluene and 20 cc of dimethyl formamide are heated together for 2 hours while 
stirring to 60°. After adding 6 g of w-butyl bromide the reaction mixture is kept at 
60° for a further 15 hours. Excess sodium hydride is decomposed by adding 5 cc of 
methanol, the reaction mixture is shaken out with 100 cc of water and extraction is 
60 effected thrice with chloroform. The united chloroform extracts are dried over sodium 

carbonate and then evaporated to dryness. The residue is chromatographed with ben- 
zene on a column of aluminium oxide. l-n-butyl-4-benzyloxy-indolyI(3) acetonitrile 
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crystallizes from benzene/petroleum ether and has a melting point of 67 — 69°. 
Keller's colour reaction : brown. 
Van Urk's colour reaction : negative. 

The conversion of l-n-butyl-4-benzyloxy-indolyl(3) acetonitrile to l-w-butyl-3- 
5 ^'-aminoethyl^-benzyloxy-indole is effected according to the same method as de- 5 

scribed in Example 15. The pure indole is isolated in the form of the oxalate (1 mol. of 
base : 1 mol. of acid); said oxalate crystallizes from ethanol in the form of druses 
having a melting point of 180 to 182°. 

Keller's colour reaction : yellow brown. 
10 Van Urk's colour reaction : negative. 10 

4.234 g of l-/i-butyl-3-(2 1 -aminoethyl)-4-benzyloxy-indole oxalate (1 mol of 
base : 1 mol. of acid) are dissolved in 150 cc of methanol and shaken with hydrogen 
and 3 g of a palladium catalyst on an aluminium oxide carrier until hydrogen absorp- 
tion has finished. The catalyst is filtered off and the filtrate is reduced in volume until 
15 crystallization commences, l-/2-butyl-3-(2 1 -aminoethyl)-4- hydroxy-indole oxalate (2 15 

mol. of base : 1 mol. of acid) having a melting point of 271 to 273° crystallizing out 
from methanol. 

Keller's colour reaction: olive green. 

Van Urk's colour reaction : light olive green. 

20 Example 17: 20 

3-(2 1 -aminopropyl)-4-benzyloxy-indole and its methanesulphonate. 
0.45 g of sodium are dissolved in 150 cc of nitroethane, 27.5 g of 4-benzyloxy- 
gramine arc added and the material is brought to the boil at reflux for 6 and a half 
hours in an atmosphere of nitrogen. Filtering is then effected, the filtrate is washed with 
25 saturated sodium chloride solution, dried and evaporated to dryness, whereupon the 25 

residue is crystallized from chloroform. The resulting 3-(2 1 -nitropropyl)-4-benzyloxy- 
indole forms yellowish, boat-like plates having a melting point of 108 — 109°. 

15.5 g of the last mentioned indole in 400 cc of methanol saturated with ammonia 
are shaken with Raney nickel prepared from 10 g of Raney alloy, 100 mg of chloro- 
30 platinic acid and hydrogen until hydrogen is no longer taken up. The solution is then 30 

filtered and the filtrate, which crystallizes spontaneously, is reduced in volume to 
approximately 100 cc, 3-(2 , -aminopropyl)-4-benzyloxy-indole crystallizing out in 
small prisms having a melting point of 148 — 149°. 
Keller's colour reaction : olive brown. 
35 Van Urk's colour reaction : blue. 35 

The methane sulphonate of the last mentioned indole crystallizes from ethanol 
giving needles having a melting point of 271 — 273°. 

Example 18: 

3-(2 1 -aminopropyl)-4-hydroxy-indole and its maleate (1 mol. of base : 1 mole of acid). 
40 3 - (2 l - aminopropyl) - 4 - benzyloxy - indole is first produced as described in the 40 

preceding Example. 

A solution of 1.9 g of 3-(2 l -aminopropyl)-4-benzyloxy-indole in 25 cc of methanol 
are shaken with 1 g of a palladium catalyst on an aluminium oxide carrier with hydro- 
gen until hydrogen absorption has ceased. The solution is then filtered, the filtrate is 
45 evaporated to dryness and the residue is crystallized from a mixture of chloroform with 45 

methanol and petroleum ether, 3-(2 1 -aminopropyl)-4-hydroxy-indole crystallizing out 
in the form of indefinite crystals having a melting point of 125 — 126°. 
Keller's reaction : green, becoming grey. 
Van Urk's colour reaction : dull blue. 
50 The maleate (1 mol. of the last mentioned base : 1 mol. of acid) forms prisms 50 

having a melting point of 174 — 175° on recrystallizing from acetone. 

Example 19: 
l-methyl-3-(2 l -aminopropyl)-4-benzyloxy-indole. 
2.2 g of sodium are dissolved in 500 cc of liquid ammonia, oxidation is effected 
55 by adding a trace of ferric nitrate to give sodium amide and 10 g of 4-benzyloxy-indole 55 
are added. After 15 minutes the resulting dark brown solution is mixed with a mixture 
of 18 g of methyl iodide and 10 cc of absolute ether and after a further 15 minutes the 
ammonia is evaporated. The dry residue is shaken between water and ether and the 
ether solution is reduced in volume to a considerable extent; thereafter petroleum ether 
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is added very carefully, whereupon l-methyl-4-benzyloxy-indole crystallizes out in the 
form of octahedra having a melting point of 78 — 79°. 

With the exclusion of moisture 18 cc of dimethyl formamide and 5 cc of phos- 
phorus oxychloride are mixed at 10 — 20°. Subsequently over a period of 30 minutes 

5 at 20 — 30° a solution of 11.6 g of l-methyl-4-benzyloxy-indole in 12.5 cc of dimethyl 5 

formamide is added, heating for 45 minutes to 35 — 37° is effected and the reaction 
mixture is added while stirring to 50 g of ice and 50 cc of ice water. Thereafter a 
solution of 9.5 g of solid sodium hydroxide in 50 cc of water is added during 30 
minutes at 20 — 30° in such a way that three quarters of the solution is added slowly 

10 and drop wise and the last quarter is added at once. Dilution with 100 cc of water is 10 

effected, boiling for 3 minutes and cooling. The precipitated l-methyl-4-benzyloxy- 
indole-3 -aldehyde is filtered off with suction, washed five times with a total of 25 cc 
of water and dried at 80° in a vacuum. l-methyI-4-benzyloxy-indole-3-aIdehyde 
crystallizes from chloroform/petroleum ether in the form of needles having a melting 

15 point of 120°. " 15 

Keller's and Van Urk's colour reactions : negative. 

13 g of 1 - methyl - 4 - benzyloxy - indole - 3 - aldehyde, 2.85 g of ammonium 
acetate and 70 cc of nitroethane are heated to 102° for 40 minutes while stirring, the 
reaction mixture is then cooled and added to 200 cc of water. The 1 - methyl - 3 - 
20 (2 l - methyl - 2 l - nitrovinyl) - 4 - benzyloxy - indole which has crystallized, is fil- 20 

tered with suction and washed 6 times with a total of 100 cc of water. l-methyl-3-(2 ! - 
methyl-2 , -nitrovinyl)-4-benzyloxy-indole crystallizes from chloroform/ethanol in the 
form of needles having a melting point of 142°. 

Keller's colour reaction : first dark red, immediately becoming brown. 
25 Van Urk's colour reaction : yellowish. 25 

A solution of 13.85 g of l-methyl-3-(2 l -methyl-2 1 -nitrovinyl)-4-benzyloxy-indolc 
in 130 cc of tetrahydrofuran is added dropwise to a solution heated to 50° of 21 g of 
lithium aluminium hydride in 250 cc of tetrahydrofuran, the addition being effected 
over a period of 15 minutes, and stirring at 50° is effected for 10 hours. Thereafter the 
30 complex and excess of lithium aluminium hydride are decomposed with methanol and 30 
saturated sodium sulphate solution, filtering is effected, the residue on the filter paper 
is washed with chloroform and evaporation of the filtrate to dryness is effected. The 
residue is shaken out between ether and tartaric acid, the acid solution is made alkaline 
with dilute sodium hydroxide solution while cooling with ice, extraction with several 
35 portions of ether is quickly effected, the united ethereal extracts are dried over sodium 35 

sulphate and the ether is evaporated off. l-methyl-3-(2 l -aminopropyl)-4-benzyloxy- 
indole crystallizes from ethyl acetate in the form of needles having a melting point of 
109 — 110°. 

Keller's colour reaction: olive green. 
40 Van Urk's colour reaction : negative. 40 

Example 20: 
l-methyl-3-(2 , -aminopropyl)-4-hydroxy-indole. 
First l-methyI-3-(2 , -aminopropyl)-4-benzyloxy-indole is produced as in the pre- 
ceding Example. 

45 A solution of 3.987 g of the last mentioned indole in 50 cc of methanol is shaken 45 

with hydrogen in the presence of 2.5 g of a palladium catalyst on an aluminium oxide 
earner until hydrogen is no longer taken up and the filtrate is evaporated to dryness 
The residue, l-methyl-3-(2 l -aminopropyl)-4-hydroxy-indole, crystallizes from ethyl 
acetate in the form of druses having a melting point of 133 — 134°. 
50 Keller's colour reaction : dark olive green. cq 

Van Urk's colour reaction : green. 
WHAT WE CLAIM IS : — 

u A P rocess for the Production of indole derivatives having the general formula 
11 , own ,n ^ ac ^nipanying diagrammatic drawings, in which designates an 
55 aralkyl group containing from 7 to 10 carbon atoms inclusive, R., designates a hydro- 55 
gen atom or an alkyj group containing from 1 to 6 carbon atoms inclusive or an aralkyl 
group containing from 7 to 10 carbon atoms inclusive, each of R, and R, designates a 
hydrogen atom or an alkyl group containing from 1 to 6 carbon atoms inclusive, and A 
An designates an alkylene group containing at most 3 carbon atoms, with the proviso that 
60 K t to R, need not be dissimilar, and with the further proviso that A and R, together 60 

must contain at least 2 carbon atoms when R, and R, each signify an aikvl group, which 
process is characterized in that an organic radical containing a nitrogen atom and 
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SK? tawifSeTS S foL^r XVr in H 0lvin8 - rCd , UCtion int0 an ^no-containing 
drawings wherein A R ,„Tr k I Sh( ? ra ln the ^ompanying diagrammatic 

method involvke reduction to S >L S « -"^ 0rgan,C radical is converted by a 
ted under cond^fon^ -id reduction being Joe 

produce aVoTuaJhereint I a'S^ characterized in «^ when it is desired to 
XIV shown in the accompanying d.^ra^H^' " C ° mP< l Und of o the general formula 
stated in claim 1, is rented Thh ™ K dr . awln p, therein R,« has the meaning 
substituted indo e magnes^ haliSe Si ""'^ ^ W givC the c °"espondinf 
halogen carboxylic JKS K£ £ o^uTx-Co" 3 a" xVh^ v™* I 
X, represent each a halogen atom but pppH i ™ t J- ■ ,i ? hcre,n X, and 

claim 1, the resulting refct"on oroducr f ,~ , J ? C d, f s,milar > and A is a * defined in 
formula XVII shown in the accomnanvin^ n;f "? amine havin S thc ^eral 

have the significance "stated I i^laim 7 «L h 8 ' 3 " 11 ", 3 " 0 drawin g s - whc «in R, and R, 

drawings, said reduction 

2 is tLteVwjtfa^^^^^^ *» the end P'° d -t Of claim 

the presence of an alkahne Condensation cn t ^ 'T. 0 ' an aralk y ] ha,id « 

results. condensation agent so that a 1-substituted indole derivative 2 5 

genera, foVuhTlII^how^n ^^^^ ' u 3 com P° u " d * *e 
and R, have the signified statea ?n f d ! a S rammat «= drawings, wherein R,> 
gramine compound bv reaction with fo^,^H^ ? "T™" t0 ^ corresponding 
gramine is quaternizedV n-ea?ed w£h an^S a secondar V ami™, said 3 0 

acetonitrile of the general formula IV shown n ,L Cyamde 10 g,ve an I 'ndolyl(3)- 
ings, the last mentioned material ,s saponified bv a „S ?Pany,ng dia S ramma »"c draw- 
responding carboxylic acid, the last m n doned • C treatment 10 «•« the cor- 
ponding acid halide or azide sa.V I Lwh^ " oned . . mat enal is converted into the corres- 

general formula XVII defined m cfaim 2 and t " "T^ Wkh amine havin S thc 
mula V shown in the accompanying dkgrL" tr £ VrT^ T'* °L thc general for " 
have the meaning stated in cW7*«CL T Where ' n R " R ' and R * 
is not split off, to give a comoound hJfnV,h ^° f nd,tlons such that the group R, 1 

40 panying P diagramm S a tic d^™ZZ™Z?R? R T IndTV 1 ^ '» £ a " 0m - 

m claim 1. W1,creln > K => R. and R, have the meaning stated 

it is desirldTo'produce an ^S^T^^V^ Chara « eri ~ d in that, when 
each of R, and R P represents a hySrogen attm the taid "^"f gr ° U P and 

45 directly to give a compound having^he Sral formula d ^$ 3 > a ceton.tr.le is reduced 

panymg diagrammatic drawings wherein R : V ™a p T" u 111 shown ,n the ac com- 45 
1, said reduction being effec ed unde ^ conS-'tion^i^ ^ Ve u° mcanin S stalc * claim 45 

6. A process according Tto " lalm ? chTJ? ^- rhe g rou P R : ' « not split off. 
produce an end product whefein R R and R ^ ? at ' when » " desired to 

pound of the general formula XIV defined^ ? 3 h y dro S c " a tom, a corn- 

formaldehyde Ind a secondarv an^ne to eive rh^ 2 " con . ve " ed ^ reaction 50 
general formula VIII shown in th? accom na^ ^vina di^t CSP ° nd,n 5 gramine havi "g ^ 
is as defined in claim 1, and R designateTa g rammanc drawings, wherein R ; ' 

dary cyclic amine, said gramine treated JSH T %° Up °J 3 radical of 3 seco "- 
H_A-NO = , wherein A Is a^ definedTn ctaim I I a n n " roalkane of th « general formula 
and the resulting nitro compound of the generTl til' fx ? V™™ aCCe P IOr > 55 

diagrammatic drawings wherein R and A II J c rX J sh ° wn ln ^e accompanying 33 
corresponding amine If the ge„.~ra formuS X <h„ ^""1 ab ° Ve ' is reduced 10 th e 
matic drawings wherein R,' fnd \ areTs d« fi^H 7 " ^ ac 5° m P a "y"ng diagram- 
60 under conditions such that the grcu P R ■ ?s not snHt on ' redUCt '° n be '' n? effected 

having the geneml SS£*XI stt in te^"' 2 ^ in - that in dolyl(3>a.dehyde 6 ° 
wherein R,- and R., have the ^'3^g^>!^^ dniwifi 
condens at ,on agent f avouring the ^ d . c ted ,nt JjP^ ofa 
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formula H — A — NO.., wherein A has the significance stated in claim 1, the resulting 
nitro compound having the general formula XII shown in the accompanying diagram- 
matic drawings wherein R : l and R = have the above meaning and A x designates a group 
A less a hydrogen atom, is reduced to give a basic indole derivative of the general 
5 formula VII shown in the accompanying diagrammatic drawings wherein A, R l 1 and 5 

K. have the above meaning, said reduction being effected under conditions such that the 
group Ri l is not split off. 

8. A process for the production of compounds having the general formula I shown 
in the accompanying diagrammatic drawings, wherein R, designates a hydrogen atom 

10 only and R s> R„ R v and A are stated in claim 1 characterized in that an end product 10 

obtained in the process claimed in any one of the preceding claims is subjected to acid 
hydrolysis or reduction with hydrogen in the presence of a palladium catalyst or with 
an alkali metal in liquid ammonia. 

9. A process for the production of compounds having the general formula I shown 

15 in the accompanying diagrammatic drawings wherein R t designates a hydrogen atom or 15 

an aralkyl group containing from 7 to 10 carbon atoms inclusive, and R 2 , R„ R 4 and A 
are as stated in claim 1, substantially as herein described with reference to any one of 
the Examples. 

10. The compounds having the general formula I stated in claim 9 whenever pro- 

20 duced by the process claimed in any one of the preceding claims. 20 

11. The acid addition salts of the compounds claimed in the preceding claim. 

12. A process for the production of the acid addition salts claimed in claim 11, 
which comprises salifying with an acid a compound having the general formula I 
stated in claim 9. 

25 13.. The compounds having the general formula I stated in claim 9 and their acid 25 

addition salts. 

14. 4-Benzyloxy-3-(2 l -dimethylamino-propyl)-indole. 

15. 4-Hydroxy-3-(2 1 -dimethylamino-propyl)-indole. 

16. 4-Benzyloxy-3-(3 l -dimethylamino-propyl)-indole. 

30 17. 4-Hydroxy-3-(3 l -dimethylamino-propyl)-indole. 30 

18. l-Methyl-3-(2 1 -dimethylamino-ethyl)-4-benzyloxy-indole. 

19. 3-(2 l -Dimethylamino-ethyl)-4-benzyloxy-indole. 

20. l-Methyl-3-(2 l -dimethylamino-ethyl)-4-hydroxy-indole and its oxalate (1 mol. 
of acid : 1 mol. of base). 

35 21. l-Benzyl-3-(2 1 -dimethylamino-ethyl)-4-benzyloxy-indole. 35 

22. l-Benzyl^-^^dimethylamino-ethyl^-hydroxy-indole. 

23. l-Ethyl-3-(2'-dimethylamino-ethyl)-4-benzyloxy-indole. 

24. l-Ethyl-3-(2 , -dimethylamino-ethyl)-4-hydroxy-indoIe. 

25. 3-(2 l -AlethyIamino-ethyl)-4-benzyloxy-indole. 

40 26. 3-(2 l -Methylamino-cthyl)-4-hydroxy-indole and its oxalate (2 mol. of base : 40 

1 mol. of acid). 

27. 3-(2 l -Ethy!amino-ethyl)-4-benzyloxy-indole. 

28. 3-(2 , -EthyIamino-ethyl)-4-hydroxy-indole and its oxalate (2 mol. of base : 1 
mol. of acid). 

45 29. l-«-Butyl-3-(2 l -aminoethyl)-4-hydroxy-indole and its oxalate (2 mol. of 45 

base : 1 mol. of acid). 

30. l-//-Butyl-3-(2 l -am:noethyl)-4-benzyloxy-indole and its oxalate (1 mol of 
base : 1 mol. of acid). 

31. 3-(2 : -Aminopropyl)-4-benzyloxy-indole and its mcthanesulphonate. 

50 32. 3-(2 l -Aminopropyl)-4-hydroxy-indole and its malcate (1 mol. of base : 1 mol. 50 

of acid). 

33. l-Methyl-3-{2 l -aminopropyl)-4-benzyloxy-indole. 

34. l-Methyl-3-(2 , -aminopropyl)-4-hydroxy-indole. 
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